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Amendments to the Claims 



1 (currently amended): A coil configuration for a magnetic resonance imaging system, 
comprising: 

a pair of coils in an opposite rotation orientation associated with a first magnetic field in a 
region of interest, wherein the re p inn of interest is essentially within a cylinder created by the 
pair of coils w horoin tho fust magnotic field and tho oooond magnotio field oro oubotontia l ly 
porallol in tho region of int e r e st ; and 

a single coil associated with a second magnetic field in the region of interest, wherein the 
first magnetic field and th« second mag n etic field are substantially parallel in the region of 
interest, wherein the single coil is positioned at an essentially zero-flux contour with respect to 
the first magnetic field. 

2 (original): The configuration according to claim 1, fiirther comprising: 

a means for utilizing the pair of coils for detecting the first magnetic field; and a 
means for utilizing the single coil for detecting the second magnetic field. 



3 (original): The configuration according to claim 1, fiirther comprising: 

a means for utilizing the pair of coils for generating the first magnetic field; and a 
means for utilizing the single coil for generating the second magnetic field. 

4 (original): The configuration according to claim 2, further comprising: 

a means for utilizing the pair of coils for generating the first magnetic field; and 
a means for utiUzing the single coil for generating the second magnetic field. 



5 (original): The configuration according to claim 2, wherein said coils of said pair of 
coils and said single coil are selected from the group consisting of: a single turn loop, a multitum 
solenoid wound as series loops, and a multitum solenoid wound as parallel loops. 
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6 (original): The configuration according to claim 1, wherein each of said pair of coils 
and said single coil lie in planes parallel to each other, and wherein said essentially zero-flux 
contour is an essentially zero- flux plane. 

7 (currently amended): The configuration according to claim 6, whoroin tho rogion of 
intorozt ia ocjcntinlly v i Mthir " '-yUnHnr nmnt n H hy tho pair of ooilo. and wherein the pair of coils 
and the single coil are co-axial. 

8 (original): The configuration according to claim 2, 

wherein the single coil is a first channel and the pair of coils is a second channel such that 
coupling between the first channel and second channel is low. 

9 (origmal): The configuration according to claim 8, wherein coupling between the first 
channel and second channel is approximately zero. 

10 (currently amended): The sysiem configuration according to claim 1, wherein the 
zero-flux contour is located between the pair of coils. 

11 (currently amended): The s y o tem configuration according to claim 1, wherein the 
zero-flux contour is located outside the pair of coils. 

12 (currently amended): The system configuration according to claim 10, wherein a 
second zero-flux contour with respect to the first magnetic field is located outside the pair of 
coils, fixrther comprising a second single coil for generating a third magnetic field in the region 
of interest, wherein the second single coil is positioned at the second zero-flux contour with 
respect to the first magnetic field. 

13 (original): The configuration according to claim 10, 

wherein the single coil is positioned approximately equidistance fi-om each of the pair of 

coils. 
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14 (original): The configuration according to claim 10, wherein the single coil is 
positioned closer to one of the coils of the pair of coils than to the other. 

15 (original): The configuration according to claim 1, further comprising: 

at least one Helmholtz coil pair associated with a third magnetic field essentially 
orthogonal to the first and second magnetic fields in the region of interest. 

16 (origmal): The configuration according to claim 15, fiirther comprising a means for 
utilizing said at least one Helmholtz coil pair for generating the third magnetic field. 

17 (original): The configuration according to claim 15, wherein said Helmholtz coil pair 
is of a configuration selected firom the group consisting of: large loops, top/bottom loops, side by 
side loops, and a combination thereof 

18-24 (cancelled). 

25 (original): The configuration according to claim 1, 

wherein said pairs of coils are connected together by a pair of electrical conductors to 
form an Alderman-Grant coil pair. 

26 (original): The configuration according to claim 1, further comprising: 

a switching means for allowing the pair of coils and the single coil to operate in and 
switch between two or more of the modes in the group consisting of: 

(i) the coils of the pair of coils and the single coil having currents rotating in the same 
direction; 

(ii) the coils of the pair of coils having currents rotating in the same direction, with the 
single coil operating independently; 

(iii) the coils of the pair of coils having currents rotating in opposite directions, with the 
single coil operating independently; and 
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(iv) the coils of the pair of coils having cuirents rotating in the same direction and the 
single coil having a current rotating in an opposite direction with respect to the currents of the 
pair of coils. 

27-35 (cancelled). 

36 (original): The configuration according to claim I, further comprising: 

at least one additional pair of coils, wherein said pair of coils in an opposite orientation 
has odd symmetry with respect to a plane, 

wherein each of said at least one additional pair of coils is associated with a 
corresponding at least one additional magnetic field, 

wherein each of said at least one additional pair of coils has even symmetry with respect 
to the plane and is associated with one of said at least one additional magnetic field such that said 
single coil is a first channel, said pair of coils in an opposite orientation is a second channel, and 
each of said at least one additional pair of coils is an additional channel which is orthogonal to 
the first channel, second channel, and each of the other additional channels. 

37 (original): The configuration according to claim 1, further comprising: 

at least one additional pair of coils, wherein said pair of coils in an opposite orientation 
has odd symmetry with respect to a plane, 

wherein each of said at least one additional pair of coils is associated with a 
corresponding at least one additional magnetic field, 

wherein each of said at least one additional pair of coils has odd symmetry with respect to 
the plane and is associated with one of said at least one additional magnetic field 
such that said single coil is a first channel, said pair of coils in an opposite 
orientation is a second channel, and each of said at least one additional pair of 
coils is an additional channel which is orthogonal to the first channel, second 
channel, and each of the other additional channels. 



S:\SH-RESP\Misc\MRl- 1 00-prelamend.doc/DNB/la 



MAY-12-2003 HON 05:42 PM SALIWANCHIK, LLOYD&SALIWA FAX NO. 35^72 5800 P. 



6 Docket No. MRI-100 

Serial No. 09/522,808 

38 (currently amended): A RF coil configuration for a magnetic resonance imaging 
system, comprising: 

n plnrnlitv of at least five RF coils with bilateral symmetry, wherein the at least five RF 
coils are coaxial. 

wherein said plurality of RF coils is associated with a plurality of modes such that the 
number of modes is less than or equal to the number of RF coils, wherein said plurality of modes 
correspond with a plurality of current patterns, each of said plurality of current patterns having 
zero net mutual inductive coupling to each of the other of said plurality of current patterns in a 
region of interest. 

39 (previously amended): The configuration according to claim 38, further comprising: 

a means for utilizing the plurality of RF coils for detecting magnetic fields associated 
with the plurality of current patterns. 

40 (previously amended): The configuration according to claim 38, fiirther comprising: 

a means for utilizing the plurality of RF coils for generating magnetic fields associated 
with the plurality of cunent patterns. 

41 (currently amended): A method of detecting magnetic fields in a magnetic resonance 
imaging system, comprising the following steps: 

detecting a first magnetic field in the field of interest utilizing a pair of coils in an 
opposite rotation orientation associated with the first magnetic field in a region of interest, 
wherein the first magnetic field and the second magnetic field are oooontiall>r substantially 
parallel in the region nf i»t.»rps t wherein the reeio n o f in tere st is essen tially within a cyUnder 

created bv the pair of coils ; and 

detecting a second magnetic field in the region of interest utilizing a single coil associated 
with the second magnetic field in the region of interest, 

wherein the single coil is positioned at an essentially zero-flux contour with respect to the 

first magnetic field. 
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42-44 (cancelled). 



45 (currently amended): A method of detecting magnetic fields in a magnetic resonance 
imaging system, comprising the following steps: 

positioning a plurality of at least five RF coils coaxiallv with respect to a region of 
interest such that the plurality of RF coils support a plurality of modes corresponding to a 
plurality of current patterns; and 

detecting the plurality of modes associated with the plurality of RF coils, wherein the 
number of RF coils is greater than or equal to the number of modes, and wherein each of the 
plurality of current patterns has zero net mutual inductive coupling to each of the other of the 
plurality of current patterns in a region of interest. 

46 (new): The configuration according to claim 1, wherein the pair of coils and single 
coil are positioned with respect to an external static magnetic field such that the direction of the 
external static magnetic field is perpendicular to the axis of the cylinder created by the pair of 
coils. 

47 (new): The configuration according to claim 36, wherein each of said pair of coils, 
said single coil, and each of said at least additional pairs of coils lie in planes parallel to each 
other. 

48 (new): The configuration according to claim 47, wherein each of said pair of coils, 
said single coil, and each of said at least additional pairs of coils are coaxial. 

49 (new): The configuration according to claim 49, wherein each of said pair of coils, 
said single coil, and each of said at least additional pairs of coils lie in planes parallel to each 
other. 

50 (new): The configuration according to claim 37, wherein each of said pair of coils, 
said single coil, and each of said at least additional pairs of coils are coaxial. 
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51 (new): A method of detecting magnetic fields in a magnetic resonance imaging 
system, comprising: 

positioning a pair of coils in an opposite rotation orientation, wherein the pair of coils are 
associated with a first magnetic field in a region of interest, wherein the region of interest is 
essentially within a cylinder created by the pair of coils; 

positioning a single coil at an essentially zero-flux contour with respect to the first 
magnetic field, wherein the single coil is associated with a second magnetic field in the region of 
interest; 

detecting the first magnetic field with the pair of coils; and 
detecting the second magnetic field with the single coil. 

52 (new): The method according to claim 51, further comprising positioning the pair of 
fiS coils with respect to an external static magnetic field such that the direction of the external static 
▼^fV/ magnetic field is perpendicular to the axis of the cylinder created by the pair of coils. 

53 (new): The method according to claim 52, wherein positioning the pair of coils with 
respect to an external static magnetic field comprises positioning the pair of coils with respect to 
a vertical external static magnetic field. 

54 (new): The method according to claim 51, further comprising: 
positioning an object to be imaged in the region of interest. 

55 (new): The method according to claim 51, wherein positioning an object to be imaged 
in the region of interest comprises positioning an object to be imaged such that at least a portion 
of the object is in the essentially zero-flux contour with respect to the first magnetic field. 



56 (new): The method according to claim 55, wherein each of said pair of coils and said 
single coil lie in planes parallel to each other, and wherein said essentially zero-flux contour is an 
essentially zero-flux plane, wherein positioning an object to be imaged in the region of interest 
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comprises positioning an object to be imaged such that at least a portion of the object is in the 
essentially zero-flux plane. 

57 (new): The method according to claim 54, wherein positioning an object to be imaged 
in the region of interest comprises inserting at least a portion of the object to be imaged into the 
region of interest through one of the pair of coils. 

58 (new): The method according to claim 57, wherein positioning an object to be imaged 
in the region of interest further comprises inserting at least a portion of the at least a portion of 
the object to be imaged through the single coil. 

59 (new): The method according to claim 51, further comprising generating the first 
magnetic field with the pair of coils; and generating the second magnetic field with the single 
coil. 

60 (new): The method according to claim 51, wherein the single coil is a first channel 
and the pair of coils is a second channel such that coupUng between the first channel and second 
channel is low. 

61 (new): The method according to claim 60, wherein coupling between the first channel 
and second channel is approximately zero. 

62 (new): The method according to claim 51, wherein the zero-flux contour is located 
between the pair of coils. 

63 (new): The method according to claim 51, wherein the zero-flux contour is located 
outside the pair of coils, wherein the region of interest extends outside the pair of coils. 

64 (new): The method according to claim 63, wherein a second zero-flux contour with 
respect to the first magnetic field is located outside the pair of coils, further comprising a second 
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single coil for generating a third magnetic field in the region of interest, wherein the second 
single coil is positioned at the second zero-flux contour with respect to the first magnetic field. 

65 (new): The method according to claim 62, 

wherein the single coil is positioned approximately equidistance from each of the pair of 

coils. 

66 (new): The method according to claim 62, wherein the single coil is positioned closer 
to one of the coils of the pair of coils than to the other. 

67 (new): The method according to claim 51, further comprising: 

positioning at least one Helmholtz coil pair, wherein the at least one Helmholtz coil pair 
is associated with a third magnetic field essentially orthogonal to the first and second magnetic 
fields in the region of interest; and detecting the third magnet field with the at least one 
Helmholtz coil pair. 

68 (new): The method according to claim 67, further comprising utilizing said at least 
one Helmholtz coil pair for generating the third magnetic field. 

r 

69 (new): The method according to claim 67, wherein said Helmholtz coil pair is of a 
configuration selected from the group consisting of: large loops, topA50ttom loops, side by side 
loops, and a combination thereof 

70 (new): The method according to claim 51, 

wherein said pairs of coils are connected together by a pair of electrical conductors to 
form an Alderman-Grant coil pair, 

71 (new): The method according to claim 51, fiirther comprising: 

providing a switching means for allowing the pair of coils and the single coil to operate in 
and switch between two or more of the modes in the group consisting of: 
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(i) the coils of the pair of coils and the single coil having currents rotating in the same 
direction; 

(ii) the coils of the pair of coils having currents rotating in the same direction, with the 
single coil operating independently; 

(iii) the coils of the pair of coils having currents rotating in opposite directions, with the 

single coil operating independently; and 

(iv) the coils of the pair of coils having currents rotating in the same direction and the 
single coil having a current rotating in an opposite direction with respect to the currents of the 
pair of coils. 

72 (new): The method according to claim 51, further comprising: 

positioning at least one additional pair of coils, wherein said pair of coils in an opposite 
orientation has odd symmetry with respect to a plane, wherein each of said at least one additional 
pair of coils is associated with a corresponding at least one additional magnetic field; and 
detecting the corresponding at least one additional magnetic field with the corresponding at least 
one additional pair of coils, 

wherein each of said at least one additional pair of coils has even symmetry with respect 
to the plane and is associated with one of said at least one additional magnetic field such that said 
single coil is a first channel, said pair of coils in an opposite orientation is a second channel, and 
each of said at least one additional pair of coils is an additional channel which is orthogonal to 
the first channel, second channel, and each of the other additional channels. 

73 (new): The method according to claim 72, wherein each of said pair of coils, said 
single coil, and each of said at least additional pairs of coils Ue in planes parallel to each other. 

74 (new): The method according to claim 73, wherein each of said pair of coils, said 
single coil, and each of said at least additional pairs of coils are coaxial. 

75 (new): The method according to claim 57, fiirther comprising: 
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positioning at least one additional pair of coils, wherein said pair of coils in an opposite 
orientation has odd symmetry with respect to a plane, wherein each of said at least one additional 
pair of coils is associated with a corresponding at least one additional magnetic field; and 
detecting the corresponding at least one additional magnetic field with the corresponding at least 

one additional pair of coils, 

wherein each of said at least one additional pair of coils has odd symmetry with respect to 
the plane and is associated with one of said at least one additional magnetic field such that said 
single coil is a first channel, said pair of coils in an opposite orientation is a second channel, and 
each of said at least one additional pair of coils is an additional channel which is orthogonal to 
the first channel, second channel, and each of the other additional channels. 

76 (new): The method according to claim 75, wherein each of said pair of coils, said 
single coil, and each of said at least additional pairs of coils lie in planes parallel to each other. 

77 (new): The method according to claim 76. wherein each of said pair of coils, said 
single coil, and each of said at least additional pairs of coils are coaxial 

78 (new): A method of coil configuration for a magnetic resonance imaging system, 
comprising: 

positioning a plurality of coils with bilateral symmetry, wherein said plurality of coils is 
associated with a plurality of modes such that the number of modes is less than or equal to the 
number of coils, wherein said plurality of modes correspond with a plurality of current patterns, 
each of said plurality of current patterns having zero net mutual inductive coupling to each of the 
other of said plurality of current patterns in a region of interest; and 

detecting magnetic fields associated with the plurality of modes with the plurahty of RF 

coils. 
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